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JPSS Overview  

● JPSS consists of five satellites (Suomi NPP, JPSS-1, 
JPSS-2, FF-1, FF-2), ground system and operations 
through 2028 

– JPSS mission is to provide global imagery and atmospheric 
measurements using polar-orbiting satellites 

● JPSS is a partnership between NOAA and NASA 

– NOAA has final decision authority and is responsible for overall 
program commitment 

– NASA is the acquisition agent for the flight system (satellite, 
instruments and launch vehicle), ground system, leads program 
systems engineering, and program safety and mission assurance 

– NOAA is responsible for operations, science, data exploitation and 
archiving, infrastructure 
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S-NPP and JPSS-1 Common Instruments 

Joint Polar Satellite System 3 

JPSS Instrument Measurement  

ATMS - Advanced Technology Microwave 

Sounder  

ATMS and CrIS together provide high 
vertical resolution temperature and 
water vapor information needed to 
maintain and improve forecast skill out 
to 5 to 7 days in advance for extreme 
weather events, including hurricanes and 
severe weather outbreaks 

CrIS - Cross-track Infrared Sounder  

VIIRS – Visible Infrared Imaging Radiometer 

Suite 

VIIRS provides many critical imagery 
products including snow/ice cover, 
clouds, fog, aerosols, fire, smoke plumes, 
vegetation health, phytoplankton 
abundance/chlorophyll 

OMPS - Ozone Mapping and Profiler Suite 

 

Ozone spectrometers for monitoring 
ozone hole and recovery of stratospheric 
ozone and for UV index forecasts 

CERES - Clouds and the Earth’s Radiant 

Energy System 

 

Scanning radiometer which supports 

studies of Earth Radiation Budge 
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Free Flyer Instruments 

Joint Polar Satellite System 4 

JPSS Instrument Measurement  

SARR – Search and Rescue Repeater  

 

The Search and Rescue instruments 
are part of the international Cospas-
Sarsat system designed to detect and 
locate Emergency Locator 
Transmitters (ELTs), Emergency 
Position-Indicating Radio Beacons 
(EPIRBs), and Personal Locator 
Beacons (PLBs) 

SARP – Search and Rescue 

Processor 

A-DCS- Advanced Data Collection 

System 

The A-DCS provides a worldwide in-
situ environmental data collection and 
Doppler-derived location service with 
the basic objective of studying and 
protecting the Earth environment 

TSIS TIM – Total & Spectral solar 

Irradiance Sensor Total Irradiance 

Monitor 

TIM is an active cavity radiometer 
that monitors changes in Total Solar 
Irradiance (TSI) at the top of the 
Earth’s atmosphere 

TSIS SIM – Total  & Spectral solar 

Irradiance Sensor Solar Irradiance 

Monitor 

SIM is a prism spectrometer that 
monitors changes in Solar Spectral 
Irradiance (SSI) as a function of 
wavelength 
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NOAA ATMS MIRS Products 

T 

RR WV 

TPW 

Courtesy of Sid Boukabara (STAR) 



6 

ATMS Storm Mapping: 

Improvements Relative to AMSU 

Source: Surussavadee and Staelin, NASA PMM Presentation, 7/08 
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MiRS SNPP/ATMS-based SWE 

Global perspective 
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JPSS ATMS-Based TC Intensity Estimates 
Calculate TC Warm Core Anomalies from ATMS Microwave Radiances and Relate  

to Storm Intensity using Method Developed at UW-CIMSS Based on AMSU and SSMIS 

NPP ATMS FOV resolution is 32km at nadir versus AMSU 48km >> Better Depiction of Warm Core.  

                   AMSU  06UTC      Typhoon Bopha, Dec 3 2012       ATMS  04UTC 

 Vertical cross-sections through TC Bopha center (red line on left panel indicates storm center). 
• Warm anomalies in green/yellows (contour interval=0.5C), with max around 200 hPa.  
• Correction for rain scattering in ATMS not yet applied (cool/blue signal in lower levels (eyewall). 
• NPP ATMS FOV resolution is 32km at nadir versus AMSU 48km >> Better depiction of warm core. 

Est. Intensity = 937hPa, 130kt max winds 
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CrIS SDR Spectra and Global Coverage 

9 
FOV (~14km nadir) 

FOR (~50km, Nadir) 

VSC


Window Channel Water vapor Channel 
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CrIS and ATMS sounders are used together to meet level 1 requirements 
  for temperature and water vapor soundings  

ATMS channel 6  for mid tropospheric 

temperature 

Coalign microwave (larger footprint) 

with infrared to remove clouds from 

 infrared 

CriS longwave window channel 
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Comparison of CrIMSS-EDR, NUCAPS, AIRS 
 

● AIRS/AMSU v5.9 
(CYAN) is AIRS v5 with 
correction for 
instrument changes. 

● NUCAPS “v5.9” uses 
CrIS/ATMS and the 
same spectroscopy 
and retrieval 
methodology as AIRS 
v5.9. 

● NUCAPS PHYS-only 
has no statistical 
operators 

● CrIMSS-EDR (GREEN) 
results have all 
changes installed (it is 
an emulation of Mx7.1 
(May 2013) system). 

• Statistics for May 15, 2012 focus day in which Aqua 

and NPP orbits has high coincidence. 

• NUCAPS -PHYS(Magenta) and CrIMSS EDR 

(GREEN)  have similar yield and performance 

• AIRS v5.9 and NUCAPS statistics are remarkably 

close 
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Ozone Monitoring from OMPS 

  Joint Polar Satellite System 12 

Ozone Hole 2012 

28 Sep 2012 

Dobson Units 

100           300          500 

Dobson Units 

100           300          500 

12 Oct 2012 

Ozone ST & PEATE 
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VIIRS – the workhorse for environmental  
assessments 

VIIRS 
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Imagery provides large number of 
environmental products  

Land 

 Active Fire  

 Land Surface Albedo 

 Land Surface Temperature 

 Vegetation Index & Fraction 

 Surface Type 

 Ice Surface Temperature 

 Sea Ice Characterization 

 Snow Cover/Depth   
  

 

Ocean 

 Sea Surface Temperature 

 Ocean Color/Chlorophyll 

Clouds 

 Cloud Mask  

 Cloud Optical Thickness 

 Cloud Effective Particle Size 
Parameter 

 Cloud Top Height 

 Cloud Fraction 

 Polar winds 

 

Aerosol 

 Aerosol Optical Thickness 

 Aerosol Particle Size Parameter 

 Suspended Matter (Volcanic Ash) 
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Multi-spectral Comparisons 

True color – New Orleans 

MODIS  
1840z 

 
VIIRS 
1845Z 
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Sandy Oct 27 and 28, 2012 
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Power outage 
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  Identifying Maritime Stratus  
Intrusion at Night  31 July 2012 

The National 

Weather Service 

Forecast Office 

in Monterey, 

California 

Currently 

employs the 

VIIRS DNB to 

provide higher 

confidence for  

issuing marine 

dense fog 

advisories 

Joint Polar Satellite System 18 
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Improved Fog Products – 

using DNB 
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Cloud mask: Images show an example how DNB can improve cloud detection. 

Left image shows difference M12 ( 3.75um) – M15 ( 11um) brightness 

temperature, one cloud test in the current cloud mask. Water clouds appear 

yellow and red. Right image shows VIIRS DNB, where water clouds are very 

bright. It can be seen that DNB will detect low-level clouds those are missed in 

IR. 
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Suomi NPP and JPSS Hydrological EDRs 

● Precipitable water & cloud liquid 
water  (ATMS, AMSR-2) 

● Precipitation type and rate 
(ATMS, AMSR-2) 

● Snow cover and sea ice 
characterization (ATMS, AMSR-2, 
VIIRS) 

● Snow water equivalent (ATMS, 
AMSR-2) 

● Soil Moisture (AMSR-2,  ~ VIIRS 
drought estimates) 

● Land surface temperature  (VIIRS, 
ATMS) 

● Land/Surface type (VIIRS, ATMS, 
AMSR-2) 

● Vegetation Index,  Fraction, and 
Health  (VIIRS) 
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Challenge 

● Move from Products to End User Applications 

● Ensure users are ready for NPP/JPSS data  and 
improve their key operational and research product 
and services 
 Severe weather forecasts and warnings 

 Aviation weather forecasts and warnings 

 Improve fire and air quality forecasts and warnings 

 Improve warnings and prediction of poor water quality in coastal regions 

 Improve drought,  precipitation, snow and ice assessments and predictions 

● Periodic feedback from keys users on the impact of 
NPP/JPSS  data and to identify improvements needed 
for products and applications 
 

● To meet this challenge,  the NOAA JPSS Office has 
established a JPSS Proving Ground and Risk 
Reduction Program 
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Proving Ground and Risk Reduction 
Application Areas 

● Weather Forecasting (Improving Global, Regional forecasts) 

Tropical Cyclones 

Severe Weather (Nowcasting)   

● Ocean/Coastal  (Coral Bleaching, Harmful Algal Bloom alerts) 

● Land (Droughts, Agriculture) 

● Hazards (Smoke, Fire, Volcanic Ash, Air Quality) 

● Hydrological (Precipitation, Floods, Soil Moisture, Snow/Ice, River Ice) 

● Climate  (integrated products, real-time anomaly products) 

● Education and Training 

● Infrastructure (Direct Readout and Software (CSPP),  Airborne 
campaigns) 

CSPP is a critical component of the JPSS Proving Ground! 
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NOAA Near-Real Time Priorities 

Critical Supplemental High Supplemental Low 

3/30/2012   K. Shontz, Noblis 

NOTE:  Near Real Time implies that the product is required by the operational Line Office within a 

short latency (30-120 minutes).  These Line Offices are: NWS, NESDIS, NOS, and NMFS. 

RDR, TDR and SDR data 
required of JPSS: 

   CrIS              ATMS               AMSR-2/3  
   VIIRS            CERES              OMPS-NP 
 

EDRs required of JPSS: 

VIIRS 
Imagery EDR 
Sea Surface Temperature  
Ocean Color/Chlorophyll 
Green Vegetation Fraction 
Polar Winds 
 

ATMS 
Land Surface Emissivity 
 

AMSR-2 
Sea Surface Temperature  
 
 

Additional Capabilities 
ADCS Data 
SARSAT Data 

RDR and SDR data considered SH for JPSS: 

OMPS-L 

EDRs considered SH for JPSS: 

RDR and SDR data 
considered SL for JPSS: 
 

EDRs considered SL for JPSS: 

ATMS 
Land Surface Temperature 
Moisture Profile 
Temperature Profile 

CrIS 
Trace Gases (CO, CO2, CH4) 

VIIRS 
Aerosol Particle Size 
Vegetation Index 
Land Surface Type 
Land Surface Temperature 
Surface Albedo 
Atmospheric Pressure Profile 
Cloud Top Temperature 

Cloud Top Pressure 
Cloud Base Height 
Ice Surface Temperature 
Quarterly Surface Type 
Vegetation Health Product Suite 

AMSR-2 
Surface Type 
 

CrIS/ATMS 
Atmospheric Temperature  
Profile 
Atmospheric Moisture Profile 

 

ATMS 
Imagery 
Cloud Liquid Water 
Rainfall Rate 
Sea Ice Concentration 
Snow Cover 
Snow Water Equivalent 
Total Precipitable Water 
 

OMPS Nadir and Limb 
Nadir Ozone Profile 
Ozone Total Column 
Ozone Limb Profile 
 

CERES 
Outgoing Longwave Radiation 
Reflected Solar Radiation 
 
 
 
 
 
 
 
 

VIIRS  
Sea Ice Characterization 
Snow Cover 
Active Fires 
Suspended Matter 
Cloud Cover/Layers 
Cloud Mask  
Cloud Effective Particle Size 
Cloud Optical Thickness 
Cloud Top Height 
Aerosol  Optical Thickness  
 

AMSR-2 
Sea Surface Wind Speed 
Sea Ice Characterization 
Precipitable Water 
Soil Moisture 
Precipitation Type/Rate 
Snow Cover/Depth 
Snow Water Equivalent 
 

CrIS 
Infrared Ozone Profile 
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JPSS Supporting Weather Ready 

Nation through VIIRS 

VIIRS provides 

critical visible and 

IR imagery which 

supports weather 

forecasting at polar 

latitudes. 

 

This real-time use of 

VIIRS S-NPP data is 

only possible with 

the use of Direct 

Broadcast. 
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Direct Broadcast Through the CSPP 
Data Faster - Greater Operational Impact 
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University of Alaska Provides Real-Time  
VIIRS imagery to Alaska WFOs 
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Day Night Band   12/31/12 
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FXAK67 PAJK 211453 

AFDAJK 

 

SOUTHEAST ALASKA FORECAST DISCUSSION 

NATIONAL WEATHER SERVICE JUNEAU AK 

553 AM AKST WED NOV 21 2012 

 

.SHORT TERM...SOMEWHAT COMPLICATED PATTERN IN THE GULF AND NORTHEAST PACIFIC THIS MORNING. 

THERE ARE AROUND 4 SEPARATE CIRCULATION CENTERS VISIBLE ON IR AND VIIRS NIGHTTIME VISIBLE 
IMAGES. THE STRONGEST IS WEST OF DIXON ENTRANCE CURRENTLY AND IS SLOWLY WEAKENING AS IT 

REMAINS NEARLY STATIONARY. A SECOND LOW IS JUST SE OF KODIAK ISLAND, A THIRD IS AROUND 50N 

140W, AND THE FOURTH IS A VERY WEAK ONE OVER HAIDA GWAII. THEY ARE RESPONSIBLE FOR THE 

SHOWERS THAT ARE OVER THE SOUTHERN INNER CHANNELS AT THE MOMENT. KETCHIKAN AND ANNETTE 

HAVE BEEN REPORTING RAIN MOST OF THE MORNING AND THE RADAR SHOWS SOME SHOWERS AROUND 

SOUTHERN BARANOF ISLAND AS WELL. PRECIP AMOUNTS HAVE BEEN LIGHT FOR THE MOST PART. THESE 

FEATURES WILL CONTINUE TO WEAKEN OVER THE NEXT 12 TO 18 HOURS AS A DEVELOPING LOW IN THE 

NORTH CENTRAL GULF BEGINS TO SPREAD ITS INFLUENCE INTO THE GULF. 

VIIRS Used by Alaska NWS 
12 November 2012 

Using current direct broadcast architecture, the National Weather Service 

Forecast Office in Juneau, Alaska leveraged S-NPP data to isolate areas 

of interest that are prominently identified in the VIIRS DNB 
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VIIRS Used by Alaska NWS 
12 November 2012 
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VIIRS Used by Alaska NWS 
12 November 2012 
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NWS in Alaska, through the JPSS Proving Ground, 
has become a  primary and proactive user of VIIRS 

products and imagery. 

Barrow 

VIIRS animation showing strong Easterly 
Flow (Polynyas* and Leads) in Ice. 

VIIRS being used for sea ice analysis 

The examples demonstrates exploitation of critical data for arctic 
access and navigation, and safe transportation. 

*  An area of open water surrounded by sea ice.  It is now used as a 
geographical term for an area of unfrozen sea within the ice pack. 





Gulf of Alaska low pressure system (26 Sept 2012) 

From: http://cimss.ssec.wisc.edu/goes/blog/archives/date/2012/09/26 

Suomi NPP VIIRS 0.7 μm Day/Night Band and 11.45 μm IR channel  

Weather Forecast Applications – 
Sounder Quantification of Imagery  



Gulf of Alaska Low Pressure System (26 Sept 2012) 

http://rammb.cira.colostate.edu/projects/npp/ 

Sounding retrievals provide quantitative interpretation of satellite imagery 



RH south-north cross-section Movie (26 Sept 2012) 

Sounding retrievals provide 3-d structure of storm systems 



Any latency requests less than total system latency for JPSS (103 

minutes) are captured as objective latencies for each respective product 37 

• NOAA operational Line Offices have provided true latency values 
for their respective critical products (focusing on the near-real 
time requirements) 

 

 

 
30 minutes 

60 minutes 

NWS: 
ATMS 
    SDR 
    TDR 
CrIS SDR       
VIIRS Imagery EDR 
(Alaska Region)     

80 minutes 

NWS:        
VIIRS SDR 
AMSR-2 SDR 
 

NESDIS: 
ADCS Data 
 

NOS: 
VIIRS Imagery EDR 
 

NESDIS: 
SARSAT Data 

12 hours – During Event 

24 hours – Normal Monitoring 

NOS: 
VIIRS  
    Ocean Color/Chlorophyll 
    Sea Surface Temperature 
    Aerosol Optical Thickness 
AMSR-2 Sea Surface Temperature 
 

NMFS: 
ADCS Data 
VIIRS  
    SDR 
    Aerosol Optical Thickness 
Sea Surface Temperature 
OMPS SDR 
CERES SDR 
AMSR-2 Sea Surface Temperature 

120 minutes 

NMFS: 
VIIRS Ocean Color/Chlorophyll 

NOAA User Latency Requests 
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Community Supported Processing Package (CSPP) demonstrates the value of 30 
minute latency for nowcasting and regional forecast model applications by establishing 

a network of direct readout stations  

Future JPSS Proving Ground DB Demo 
CSPP sites 
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Forecasts of Hurricane Sandy without Polar satellites  
Tony McNally  

ECMWF forecasts of Mean Sea Level Pressure, 5 days in advance of the 30th October 

2012 for the landfall of Hurricane Sandy. Forecasts from an assimilation system with 

no polar satellites fail to predict the landfall of the storm on the US east coast.  

NO POLAR SAT ECMWF OPS VERIFICATION 

5 day forecast: Base time 2012-10-25-00z Valid Time: 2012-10-30-00z 39 
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 HWRF-NCEP Operational  Modified HWRF-NCEP  with ATMS 

Direct Assimilation of ATMS into Models 

Thanks to Fuzhong 

Weng 

Experimental results showing improvements in Sandy track forecasts from 

Hurricane Weather Research Forecast model with ATMS 
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JPSS Supporting Wildfire Detection 

through VIIRS 

The National Weather Service and US 
Forest Service both depend on VIIRS data to 

predict, identify and monitor wildfires. 

JPSS has funded development and 
implementation of the Active Fires program 

through its Proving Ground.  

 

Active Fires Webpage 
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From Imagery to Decision Support 
2 June 2012 

Time lapse of VIIRS detected fire locations and National 
Interagency Fire Center burn scar 

JPSS works with NWS and USFS to better integrate 
satellite fire detection to improve decision support 

tools 

Credit: Ivan Csiszar, STAR 
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JPSS Supporting Wildfire Detection 

through OMPS 

Credit: NASA image by Jesse Allen, using OMPS data provided courtesy of Colin Seftor (SSAI) 

Source: http://earthobservatory.nasa.gov/IOTD/view.php?id=78389  

June 26, 2012 
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JPSS Supporting Land and 

Ecosystem Monitoring through VIIRS 

Understanding climatically-induced 

changes allows for NOAA to better 

support land, ecosystem and drought 

monitoring to provide decision support 

to US stakeholders 

Drought 

Surface Type 

Vegetation 

Fraction 
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Through NOAA Coastwatch, JPSS will continue to support 

operational monitoring of US coastlines for health hazards  

JPSS Supporting NOAA Operational  
Harmful Algal Bloom Alerts 
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JPSS Supporting Healthy Oceans and 

Reefs through VIIRS 

In 2010, major bleaching occurred to 

coral reefs throughout much of the Indian 

Ocean, Southeast Asia, the Coral 

Triangle, and the Caribbean  

 

Coral Reef Watch (using AVHRR) provide 

a nowcast of current bleaching 

environmental conditions as derived from 

sea surface temperature anomalies 
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JPSS provides Critical Observations to 
Extend Climate Data Records 
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JPSS PGRR NWS Roster  
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Track Progress via Quarterly Reports  
and Monthly JPSS Science Seminars 
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Conclusions 

An understanding of how JPSS data used throughout NOAA is pivotal to 

evolving and maintaining a robust satellite mission that serves the needs 

of all Line Offices. 
 

• JPSS now is able to move ahead with plans for its next generation of satellites, 

beginning with JPSS-1, a follow-on to Suomi-NPP which is now flying, with a 

vetted set of NOAA requirements and avid user community. 

• The level of criticality from each NOAA Line Office affords JPSS the ability to 

quantify product importance to the broader operational and research 

communities. 
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JPSS continues to engage the NOAA 

user community, ensuring that both the 

best product and new, enhanced 

products (via the Proving Ground) are 

made available in the most timely 

manner possible. 


